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Process research on electroplating Ni-Co-B alloy for aerospace applications

WANG Xinrui', WANG Zhaolin?>, DONG Derui', MAO Peng!, SONG Bin?, DAI Xiaoliang?,
LI Ruopeng', YANG Peixia'
(1. School of Chemistry and Chemical Engineering, Harbin Institute of Technology, Harbin 150001, China; 2. Harbin Aircraft Industry
Group Co., Ltd. of Aviation Industry Corporation of China, Harbin 150066, China)

Abstract: Using dimethylaminomethyborane (DMAB) as both boron source and reducing agent, Ni-Co-B alloy
was electroplated in a sulfate-based solution. Optimal bath composition and process parameters were determined
by comparing coating appearance, hardness, deposition rate and cathodic current efficiency. Surface morphology
and crystal structure of the deposits were analyzed using SEM and XRD. Corrosion resistance of Ni-Co-B alloy
deposits was comprehensively evaluated through saltwater immersion and Tafel current rate tests. It has been
verified that under the plating parameters of nickel sulfate 120 g/L, cobalt sulfate 12 g/L, dimethylamine borane
4 g/L, nickel chloride 40 g/L, boric acid 35 g/L, composite additive 2 g/L, temperature 50 <C, and current density
7 A«dm2, an alloy coating with bright, smooth and fine-grained appearance can be obtained. The coating deposition
rate ranged from 80~90 umeh%, the hardness was between 740 and 800 HV, and the current efficiency exceeded
as high as 95%. After heat treatment at 250 <C, the alloy coating achieves a hardness of 1 000 HV, comparable to
that of Cr®" hard chrome plating, with enhanced corrosion resistance. Results demonstrate that Ni-Co-B alloy
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coatings exhibit high hardness, low roughness and excellent corrosion resistance. The plating technology features
high electroplating efficiency and environmental friendliness, making it a promising candidate to replace Cr®* hard

chrome plating in aerospace manufacturing applications.

Keywords: Ni-Co-B alloy; corrosion resistance; deposition rate; hard chrome
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Fig.1 Effects of dimethylaminoboronane concentration
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Fig.4 Macro-morphology and roughness images of different

coatings
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